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PROBLEM TO BE SOLVED: To obtain a 6-fluorobicyclo [3.1.0] hexane derivative capable 
of acting on a group 2 metabotropic glutamic acid receptor by oral administration useful 
for therapy and prevention of psychiatric impairment such as schizophrenia, etc., drug 
dependence, neurological disease such as cognitive impairment, etc. SOLUTION: This 
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and Y2 are each H, a 1-1 0C alkylthio or the like), for example, (-)-(1R*, 2S*, 5R*, 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 6-fluorobicyclo [3.1.0] hexane p 

derivative capable of acting on a group 2 metabotropic glutamic acid Y 1 ^^— i- COgfl a 

receptor by oral administration useful for therapy and prevention of Y2 'A_J-NH 

psychiatric impairment such as schizophrenia, etc., drug dependence, ^ 

neurological disease such as cognitive impairment, etc. ! 

SOLUTION: This compound is expressed by formula I (R1 and R2 are each 

H, a 1-1 0C alkyl or the like; Y1 and Y2 are each H, a 1-1 0C alkylthio or 

the like), for example, (-)-(1 R*. 2S*, 5R*, 6R*)-2amino-6-f1uorobicycle 0 F 

[3.1.0] hexane-2, 6-dicarboxylic acid. The compound of formula I is i| 

obtained by using a y-butyrolactol and a compound of the formula, (R40) HC^ v ^^ , COaR a 

2P(0)CHFC02R3 (R4 and R3 each R2 or R1 excluding H) as the starting 

material, reacting a compound of formula II which is obtained through an 

intermediate compound with diazomethane, carrying out a reaction in an 

inert solvent under the presence of a metal catalyst to obtain a compound H F ^ 

of formula III which is obtained through an intermediate, changing the JV^*^^ 0 
compound into a hydantoin derivative and then hydrolyzing under a basic ^ \ / 

condition. * k 



http://wwl9.ipdl.inpit.go.jp/PAl/result/detail/mairi/wAAAGOay_4DA412336071Pl.htm 



9/11/2008 



dh*hmmw (jp) (12) & §f) ^ ft & (a) (mmmmm 

#112000 -336071 
(P2000 - 336071A) 
(43)&W S JM£l2*pl2Ji 5 0 (2000. 12. 5) 



(5i)int.a 7 mmm 

C 0 7 C 229/50 

A6 1K 31/195 6 0 3 

31/385 
A 6 1 P 25/00 
C 0 7 D 339/06 



F I 



C 0 7 C 229/50 

A 6 1 K 31/195 6 0 3 

31/385 
A 6 1 P 25/00 
CO 7D 339/06 

%&m$. M&aoxis ol <£i9jo 



4C0 2 3 
4C0 8 6 
4C206 
4H006 



(21){HS#^ 


&IB¥11-211398 




mm® A 


000002819 












(22)tfll£!0 


Wll^7fl260(19 


99.7.26) 




*SC«*»KK!n3TB5H#l# 












(31>«$fejfc&8#<i 


ftlB¥10 - 246343 






jww«a««iH3-J!4-i xsmm 


(32)«5feH 


¥^10^8^310(19 


98.8.31) 






<33)flEfttt£aB 


0* (JP) 




wmm 


m mr- 




KBPF1 1-82807 








(32)£ft0 


¥$11^3 £250 (19 


99.3.25) 




item 


(33)«JteJfc£SB 


0* (JP) 






100074114 























(54) [%w<d%wi s-ymwstru [3. 1. 0 <\*v>mwt 



(57) [£»] 

[JKfc^R] S 



t/Y2{i-^t^oTSS*M^t<{±-X(CH 2 ) n X 



C0 2 R 2 



NH 2 
C0 2 R 1 



c ! . j o r;^ , c 3 - 8 ^^a r;^;i^X(i c 3 - 8 ^ 

C 3 . 8 y^n7;Wf«, C 3 . 8 y;n7/WC 
T/P 3 ^ i'SXte c 3 . 8 v ? n 7 ^ c 1 - 6 3 * ^ 
^TAO^S"*, C 3 . 8 i/^PT^3df^XiiC 3 . 8 



!(2) 000-33607 1 ( P 2 0 0 0 - 3 3 6 0 7 1 A ) 



imrnu sen 



NH 2 
CO z R 1 

D* [ I ] «K R 1 WR 2 «i:[5l-^L<«M=5roT7j<* 

C 3 . 8 *, 9 n T)\>*)VC i - 5 TJWfrt*** L . Y> fttf 

C,.,j/^n7KW« > C 3 . 8 y?P7^ 
^Cj-eT/Wfyl^-**, Ci-sT/Va^m, C 3 _ 8 

>-^nr/i'3^x*X{±C3. 8 v'^nT;k^c 1 . 5 r;w 

C3.8^^nT^ d r^C 1 . 5 T;U3^£/S^-f*\ Xli 

Yia^YMmtfto-riass^. -x(ch 2 )„x- 

a (XiaflHK^XIlttMt^: nli2X{23)£* 
•f] T*§fil>6-7/M-nt;>?n(3. l.OJ^* 

[»**2] *[r ] 

H F 

C0 2 R 1 

[aS [ I ' ] RWR 2 . Ittflc, YiAVYMiW 
[ I ] <0«^fcRaiTft*] T^§fi4ffl»iftS 
S£*TTI>lf*m§EI^f^k ^EIMf^ti 

[HERE 3] ( + ) X(± (-) - (1R*. 2S*. 6 
S*) - 2-7Sy-6-7/Wn-4-Iit'y?n 
[3. 1. 0] 

[MS^n ] stir ] 

[ft 3] 



H C 



C0 2 R 2 
\_f NH 2 
C0 2 R1 

[*[ir ] R^WfcMWErt [ I ] tftftei: 
[IM53 (-)-(lR', 2S«, 5R*. 6 



R*) -2-7Sy-6-7Wnt'y^n [3. 1. 
0 ] 2 , 6 -^^#>KT*^II*3S4IE 

[ii*3i6] i([iir ] 

[ft4] 



\_Z-NH 2 



COgrt 1 

[ I I I ' ] RWR^ifufEsS [ I ] <WS& 

t m?s> h ] x-mtiimiLmm^-tzimm 

[immi] ( + ) - (1R». 2S*. 5S\ 6 

s*) -2-TSy-6-7;^p-4-^-^vt>^ 
d[3. i. o]^-ty-2, 

Sfi*i|6iES«Mk *<0ESU^FSS*i4SXJ4 

[IMS 3 3* [IV ] 
Ut 5] 



\_Lnh 2 



NH 2 
C0 2 R 1 

[S [ I V ] «k RiSVR 2 {itulE^ [ I ] O^fc 

[f**iI93 ( + ) Xit (-> - (1R*. 2S*, 4 
S*, 5S*. 6S») -2-T$/-6-7/M-n-4 
-b h'ndf^t'x^n [3. 1. 0] / \^y-2, 6 
- x77 /Ptf" 6 8 IE«4C7)I§«#: , ^<0gil 

[ii^ib 103 i ^xiiwit(ommt}£.¥tm2ti 
mw, mmxmm\m&i$bztitzmm 1 - 
9 wv^*>tiE«coft^f lt&§ msm 
m. 

mm 1 1 ) mm 1 - 9 ^ vr^^iES?^ 

[fl^lll 2] //l/-72^^!XhDe7?WS 

>^gttfwfflie?* i.fi*iM 1 1 mmwu. 
1 imm 1 3 3 4#g?t§^s;7»E> 
mbhffiemi lxtii 2ie»oe^o 

[000 13 

6-7**nt^n(3. 1 . 0)A,dff-y^#c{cR| 



1(3) 000-336071 (P2000-336071A) 



mm. setaawsffiis B*nP*». T/i^w 

irtws. Kdtiflu ibff£* wisp**. HfflHW^ws 
W05JS^i&aE& v^f us £%m%$m 2-757-6- 

7;Wnh'y?o(3. 1. OJM^y- 2, 6 -i^/W 
[0002] 

)v? 5 ywmmt, wwwm ^y^^vmmm 

*S<aaS*i"0*. Wc, >f^hne^SS# 

waBi^ic n - ^ ^ - d - ^ve ( n m d 

A) , a-TS.y-3-t Hodf^-5-^/W V* 
tV'-^-4-7nt^^-f (AMP A) Mt%4* 
-b«3Sat^«§tL (Science. 258. 597-603, 199 
2) , **#hn£*?3»*M4*4:ri~*>f7 , 8<0 
8WBfc4WlS#lTV^ (J.Neurosci., 13, 1372-137 
8, 1993; Neuropharinacol . , 34, 1-26, 1995) . 
[0003] .X^jKhntr^/yl^SyiKS 

*ttaw*Wfctt 3 •^^-rwHssfu . ; 

T\ ?>V~-?2 (mG 1 uR2/mG luR3)B, 7 

1 U ( c AM P ) U yflJ»)««£ffP 

ffl-f*. (Trends Pharmacol. Sci., 14, 13(1993)) Zt 

LT , ?7P-7° 2 * * # h o t° >y 7 5 ylKgtt 
\Z^mh^m\L LTii. #H9¥8 - 1 8 8 5 6 1 

S.2S.5R, 6S)-2-7$/t';^ 
n[3. i.o)^f-y-2,6-^;^>®*\ 4 

ifc, EP878,463-^tBt(lS + ,2S*.5R*,6 
R*)-2-TSy-4-^Vf>^o(3. 1.0]^ 

2 , 6 -^;Wf >«, ( 1 s* , 2 s* , 4 s* , 5 r 

*,6R*)-2-TSy-4-t KnJfyfj/?n(3. 
1 . 0)^"9-y- 2 , 6 -ytfJMfylt&W 1 S* , 2 R 
\4 S\ 5S\ 6 S*)-2-7Sy-4-7;Wnfy 
7n(3. 1. Q}^*^>-2,6-i/i))Vi$VWMFF. 

[0004] tzbx\ 7vsac : Ftt«vT*fliBittfc 

v*M ; fo#Aiiffc£ft<oiftJKtt. TCiWWSSttat/S 
ffflPPS- 188 5 6 (+)-(! S, 



2S, 5R.6S)-2-TSytT^n(3. 1.0]^ 
•fy- 2 , b- ; Jti)Vi$yW\<?>7 */%Wf<rmx\Z-£. 

<m$tlX\^\ JEfc, EP8 7 8,4 6 3-^4^8 
KRESS*!* ( 1 S* , 2 R* , 4 S* , 5 S* , 6 S* ) - 2 - 
7S/-4-7Wot'y?n(3. 1 . OjA.^y- 
2,6- *Ji)AtfyW&* ( 1 S*, 2 S*,4 S*, 5R*, 6 
R*)-2-TS7-4-bKn=3fi/t'^^P(3. 1. 0] 
2 , 6 - 

[000 5] 

[fWW&LiokiTlrlSjll] *fS^@WI4. ±!B 
W*<nmm&s o-om. Ittll, XA,frAM<r> 

wmswm. Mtxt. aawsffii. saw*. 

ttSfiKfl^SHfttt*. fi&JAL F»^£. WBW*. si 

immxh o t . «pcspft4-c^;p-r 2 * * # h a 

[0006] 

[IHi*W»i"t6feA^*S] *» B J*fett. (+)- 
(1 S,2S,5R,6S)-2-rS7h'>^D[3. 1. 
W\*Vy-2,6- i J*}lV#y&* (1S\2S*,5 
R*,6R*)-2-T5 7-4-^Vf>'^n[3.1. 

oj'vH-y- 2,6- ifijiXri^ymsafK 1 s* , 2 s* , 

4S*,5R , ,6R*)-2-T5y-4-t HnJf^h'j/ 
^ n ( 3 . 1 . 0 ] 'V* -tf y- 2 , 6 - i^/UKfil*) 6 & 
IZ7 vSW^tWAtfc 2 -T 5 /- 6 -7/^UhV 

T*# 1.^2-75 7-6-7/^0^^^0(3. 1. 
CO z R 1 

R i aWR 2 ti:l5l-^L<{±M ; 5roT7j<*^. 
C i - 1 o T)V*)V&. c 3 . 8 v 9 o T^Wf C 3 _ 8 1/ 
9 UT)V*)VC , _ 6 TlV^lVm*^. L . Yi aVY 2 fiPl 

Cj.sy^urH/Pf^I, C 3 . 8 y;n7/WC 
i-sT^mi, Cj.BT^df^ C 3 _ 8 y^n 



!(4) 000-33607 1 ( P 2 0 0 0 - 3 3 6 0 7 1 A ) 



XfY* Ji-Httt* *> XW3m=P% l < ii - x ( C H 2 ) n X 
-« ( X{i:K«JE^X{±iS»M^ : n{i2X{i3)&* 
-r. ] •c»Sii*6-7;M-ptfJ'?n[3.1.0)'vf 

[00 08] *%BHiCfcV^T. CjMoT^/^fciffl 
ilttm^iM^r/P^a £^ L , Witf* 

x^-zwa, rnt/H, -fV7°ne;WS, 7^-/1/ 
a, -fyyf-^a, t-7f-/l/a, 'Of-yua, >f y^. 
y^ivm. i-xwpk/h, ^x;i/a, -fy^ 
df^a, i-x^y?-^a, ^rf-^a, -fyvr 
^-/ia, *?f-^a, ;-)vm. fy;«^ra§. 

a, y?D/f;H, S^P^yfvia, y^n^y 
^a& ifC* & . C 3 . 8 i/ ? p TWH'C i . 5 7A"¥ A* 
fcii, #R{i*>'?P7Pt?;k><f-/Pa, y?o/f;W 

;ia$r iTC* 4 . C i . j o t umimxii 

a, xf-n^f-^gg, rpt^?-:*a, -f vrnejw-:* 

a, 7>/w^*, -fyrf-A^-jj-ai, 

a, ^yf-/H^a, >f y^y^f-*a, 1 -x?-/p 

ypt?;H-^a, M^/H^a, -fyM^/H-:* 

i -x^yf-^f-**, "vy^/i^a, a v\ 
r^^a, *?*/w-*a, y-;HM-«, f» 
f-jjafc if & . c 3 . 8 ? u r iwvttm t (4 , 

yn"<yf-^f-:ta, i^P's^i'/t-f-tfa&ire* 

f-:+a, S/?p^yf-/kXf-;H-:ta, S'^n-M-S'A' 
* i^^aft iTTft S . c , _ 6 r ^3 * i^a b iffito 

a, xh^a, rn^^. ^y/o^yi, y 
b^a, ^ryyt^a, t-7>^a, ^b^f 

yi, -fy^h^a, 1 -x^rotf^a&f 
C 3 _ 8 ^ypT7k3df;/ai:f4, mtKisfu 

yn^^a, ^?p7>^a, e^p^h^a 

b^a, i/yp7°pt^xh^a&ra>So 
[ o o o 9 3 ttz, Tmmzmhwmm®ztih& 
tit, mnmm. mm. mm^mmmtco^ m 

IS, ya^S, iff&K, 7V-/HL vWV 

Mk<7)^ bVXi->l-7$y, m~)U7$y%t'<?>7$. 
ytcDt&. X\i1-hWJ*4*>* i]y72±A*y. it 



)V^M*y%z<r>&m4*yt<?)m:Zzm?hz 

[oo i o) s [ i ] T-'^stiMbi^fWTY 1 

x(cH 2 ) n x-a (ximmw^ximm^ ■ n&2 
3 ) xfift t r-*>c j - 1 o r/wnrt-* 

a, Cg-gi^PT/Mf/H^a, C 3 . 8 y?D7;W 
Cj.sT^^yf-^a, Cj.sT^adfxa, c 3 _ 8 >-^ 
p r^a * L < c 3 . 8 ^ ? pt )V*jvc , . 6 r/v 
a*ism*t%&, 1,2, 5av6«wc^ffiww 

54, 3fc^att*, ^^xy-yf-7j"?-X{4^-^5^5#: 
i:LT»«-e§4 0 

[ 0 0 1 1 3 Hfc, YiatfY^WSroTzkaiUK^ c 
i-xoT/^;^^*. C 3 . 8 y-ypT;k37l^-:ta, C 

3 . 8 1/ 9 p r ;p^c x . 5 r;^;t/f-^a, c 1 . 5 r 
df^a. c 3 _ 8 >'^PT;i'3df->'a^L-<{4C3. 8 >'yp 
r;^^c ,. B r^pdf^asr^t *\ x{4 y> ^'yz 
co-utf*mMF? £^ Lffi^*yK^a. c , . , nva* 
v-a. c 3 . 8 y-^pr;kadf^a^t<i4c 3 . 8 y-^pr 

A^A'Ci. B TA'3^S^lt*tfl|^, 1, 2, 4, 5 

X{44{uWfcY2ta^'<^TX 
[ 0 0 1 2 ] sC [ I ] fcSSrf ft^ft(4, * [ T ] 
Ut7] 

tn 

C0 2 R 1 

[ 0 0 1 3 ] S [ 1 1 ] fctJV^TWtff* Lv^ifet 
LTIi. ^*WKU. ( + ) X(4 ( - ) - ( 1 R* , 2 
S*, 6S*) -2-7S/-6-7Wn-4-lit' 
v^P[3. 1. 0 ] M^V- 2 , 

[ 0 0 1 4 3 ^ [ I ] fc^-^ftfc*iV^ff4 UV^iJ 

^•c*o. ^ii-eii. tieo^ [in, [una 
v [ i v] t^t:tms. 

Cft8 3 



1(5) 000-336071 (P2000-336071A) 



COzR 1 



a <t v 

C0 2 R 1 



L-C0 2 R* 

\_^NH 2 

C0 ? R1 

[0 0 17] ^r*j, s [ i i ] , [ill] ~tki£ [ I 
v] fcjj^flteWi, ttifti. Stir ]« [ii 

r ] &v [ i v ] v*2tihTm<om±imwit 

Utl 1] 



--C0 2 R 2 



NH 2 
C0 2 R 1 



V_£.NH 2 

co 2 rt 1 



[00 19] 



\_Anh 2 

C0 2 R 1 



[0020]S[ir ], [iii' ] isctf [ i 
*u amsttfcra*. (-)-(ir*, 2s\ 5r 

*, 6R*) - 2-7Sy-6-7;l/*nt*y^D [3. 

1. o]^^-y-2, e-^^ym. ( + ) - 

(1RV 2S*, 5S«, 6 S*) -2-T57-6-7 
;l/tn-4-^Vt'y;o[3. 1. 0]A.df-9-y- 

2 , 6 -y^Myl. Stf, ( + ) Xli < - ) - ( 1 
R* , 2S*, 4S*, 5S\ 6S*) -2-TS7-6 
-7/ktn-4-t Fn^v-t'v^n [3. 1 . 0 ] a. 

[ o o 2 1 ] £ [ i ] . [ii], [ 1 1 1 ] m 1 1 
v] (str], [ir], [iii'javii 

V tfc^TR'tR 2 <0^X{±P* 
[0022] 

lf£HH<OS&tt<WBJBJ 5$ [ I ] tfXfc^IWi, OTfciSt 
RiSfcflS -3 T SBfrt Sit # £ . JjrftORJtefrk 

Ri, rk yk YHmatmrnTho . rwr 4 J4 

(;*ot-x(CH 2 )„x-I (XiiK«JI^X{±iiSISJS 

n(i2X{43**f)*S?t*\ «V>{4, 
IWr-»TC i. 10 7/Nf/W^-£, C 3 . 8 y?n7W 
f-jj-a. C s -, s i'9uT)V*)VC l . i T)V*)Vtt^ C 

i/7u7)V*)VC x -<,7)Va*is&$:5F.t. Arii7x 
X/P3S, 4-;nn7i-;H, 4-^h^f>-7x-;P 

«xrs ya^MRWfiiSSSt-pv^iis protective 

GROUPS IN ORGANIC SYNTHESIS, THEODORA W. GREENE an 

d peter g. m. wirrarts«{ciat8S<tTt5"5. z.<n% 

[0023] 
[£14] 



:(6) 000-336071 (P2000-336071A) 



O F 

O C0 2 R 3 
(2) 

«BISWfc<0Z#(l), Ett(2)XI4PS#<^fttf)#;P 

[ 0 0 2 4 J d£T\ *7k-K>K3K4<oaStt*fc{4. 1? 

flKOZffrUK E#(2)XJ4fli#tf>S£ftfc:RiS$-£* 
if? o nftgK V ? p nftBxf-/WWVNn* 

B^<03«ffias*ft£, WitfhUx^rS^, N- 

Xi£IHR±T, U;HJffl»*^Z*( 1 ) , 

Eflt ( 2 ) Xttft*«)8te*fcRJS3 tf * ZbliZ£-oX% 

[0025] ttz, &mmt i/m, muf^\m 

( I h SM( II), WWm( ID. VMT^+frT 

-feb^-Hifld i). b'x(N-t-7Wfyf-5;P 
i^S ?'-}-)«( I D^r^W, flUtfBSns; 




S*>AKSL W£tflH|/*55*>A<i i). t"*«y 
y- h y^)^nny«9^A( I I )%WiW*r 

N - ^ fvW^AT 5 H s 7 -fe h x h y ;H£* W 

[0026] 7-bS^^h>#:(3)X(47'tr5W^by 
*(4)ii, Witf'fe/l'n-x^^'W-MBWIt, 7* 

PLC aicTEJgftf^W & - 1 a 1 ?* S . JEfc . 5 
•fe 5 COT" h yft( 3 )X(49-fe 5 <T>*r h yft ( 4 ) CDXXf 

a. (+)Xi4(-)- i -7x^iwsy, 

(+)X(4(-)-2-7$/-l-7"?/-;k (+)Xi4 
<-)-77-y-;K 7/kyy, yynay'y, j^yr? 
->% if-y, ^f-y'y, ftKn7b'xf/i-7Syf 
O^^ttS: 7 S y m b tf)Jg k -fh Z 1 1 J: -> T t 
*Ht5:i«IS. jeKs Witf(+)Xtt(-)-l 

-7x-/i'XW5y, (+)x(i(-)-2-7sy- 

l-7*?7-;k (+)X{4(-)-T^x7~;^fc7)l 

i/ibijlVifrl/A 5 K ( D C C ) fiico-JRWSrr 5 HftK 

[0027] 
[€15] 



1(7) 000-336071 ( P 2 0 0 0 - 3 3 6 0 7 1 A ) 



H F 

jLL.C0 2 R 3 



LJ-C0 2 R 3 U-C0 2 R 3 



4r 



(10) 

v-X«i:5-fe$#;i:LTffS-ri»^b>'fr(3){i, Mt 

x-f Lfett, mumm^yWM n) tK 

J4 7 -fe 5 & x y yfls ( 5 ) £* < C k £ . x 
/y#:(5)(4, tfU«4't-7>;Pt Fn^;M-df^b\ 
m - ? n n *£A#Itto»INUa t Txtf* 

/l^'-fel/XF (J. Org.Chem. 59,5179-5183(1994)) t 
[0 0 28] tg«iLT{4, Witfb'jx^ 

r 5 y , yMvrn tvi^xf-^r 5 ymvr s y», « 

xJf'Jf-^AiM VT-tttr/t/TS Fs #U>7A£'X(b 

u^f-^^y;WTS ngwrs vfflm. mtf** 
y. 3WkhVXj->)si'7y. WLX-°7+frV*+fr 

i. 

[0029] Jte^Sttft. x^y^v-^L<{±5-b 
5i(fCfc*^h-r^3-A#(7>J4, *<0*i, £>S 
( 7 ) 

HR«**S3^0fiaB£T«a IX ^iStttt, x-^y 
( 7 ) aV*«*WMSW^-f 7"*»tT*(8)T 

( 9 ) fc« C 1 £ . 



( 9 ) fcg< ; fc & . Z ^ *!**ffpft £ Jr 

[0030] iiT*iaio«iiaufK«H, awe* 

{4. PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODOR 
A W. GREENE and PETER G. M. WTSSfcieMtftfrffi&ffl 
^hZ\bffX%h. itz. BMfcfcJi, WitfJones 

»co 1 1 i n sMmt-izmztiifu&ma 
iwi m*.fflfr?ytfymtrvv^ -m\t~?yfiym 

^yijym.imi mttit^VWnyJ h\ * 
*RIJL SiMtzyy, x;P7r-hU^^ H-t 
"J >>> „ y> 7 o's.df itfrijM&VA 5 H (DCC)f 

^■fe y ? A#fM«l Wx.tfa^xi>AKf h 97° 

Dt^ry^x^A, wovr-v&m<n)VT-*7-i>3k 

W(M, Dess -Marti nfiSPf (OXIDATIONS I 
N ORGANIC CHEMISTRY, AMERICAN CHEMICAL SOCIETY, WASH 
I NGTON , DC , 1990 , MI LOS HUDL I CKY# #f$) \Zi.h& 

^4IM9WfctW4 , Witfr h ? t Ho 

7?y, yxf-^x—f/W^H'cox— f;^, $R{4> 

?y s ^nn*;WA^rif<0An^y*?ffiK, CTi-JfT-fe 
hy s xf-;^^;^hy^t'coirhy^^. r-feb 
xbU;K N,N-y^f;WA7S h\ StKs tT'J 
^y. *. X«4^n^O^M^^vStt>Sil4'T'1 i f 



!(8) 000-336071 (P2000-336071A) 



OZ.tifiX°%%>, 

[003 1] 7-tmcD(5), (6h (7). (8). (9) 
?z. ?-fc$fltf)(5K (6h (7). (8). (9)Xf4(l 

o ) cr>aixTmm:~mrt:m&mfcTxi,$wmi 
y^t w*.i4*(+)X{4<-)- 1 -7i-;nf 

;WTSy, (+)X(±(-)-2-T$y- \-T9J— 
/k (+)X{i(-)-77-/-/k 7>^y. y>3- 



y'y. ^yn-y, *xy, ft h'art'x 

ioTtat^MWi-scifc*^**. set. m&(+) 

Xil(-)-l-7x^xf^TSy, (+)XJ4(-)- 

2-757-1 -7"? y-/k (+)x«4(-)-7?xy 

-Att k'V 1 SX(i 2 «.<VK3$£&7 Symt.Mx. if 
S^n'vSfS'/WJWitfS^f 5 F (DCC ) tgco-fffi) 
MtMMimXTZ mt IXl/t&jfflt&Z. 

ti>-%mx'h&. 

[0032] 
[fcl6] 



H F 



H : 



C0 2 H 



NH 2 
C0 2 H 
(14) 

fc£«(3), (7) XV (10) **tf^hy#(l 
JKSSSttfc, x7yf-*v-Xf4:7-fe 

mcotrhyft ( 1 1 ) a, zb\svfi-7$m&f& 

(Strecker AniinoAcid Synthesis) (Ann. ,75,27(185 

0); 91 ,.349(1850)) , 7'<y<\y OVfXRfc (Buche 

rer-Bergs Reaction) ( J. Prakt. Chem. ,140., 69(1934) ) 

xteztibcoizmizzix, tr>b4y®m(i2) 
xt±r s j y7- mmm i3)t-?&zk tfx'% * . 

[00 3 3] t^>Myf^#;(l 2)&tf7S/y7 
xFtt**(l 3)tt, Wttf^tlWk^hU^A. *IWfc 

Xliy-k Sfti LXC04 2-757-6-7^ 
^PtV^Dt 3 . 1 . 0 )^4MJ-V- 2,6- v^tf> 
K(14)fc»<£i:a«r**. 
[0034] MUZ. t M yf^tt 

( 1 2 )Xi47 5 7 y7- KRifft ( 1 3 ) O Yi fc Y« 
S(CH 2 ) n S-«^^\ R-XJ4S*oTC 1 .„7 
;H-rt/f c 3 -s y ? 07;^ 7H-3*-*Xttc 8 - 8 

» ( 1 2 ) Xtt < 1 3 ) fc« LT7j«7b >J «7A N * 

■I fcfc4oT, *ffflHft^ift (14) <0-iX'fo&. it 
m&'&.W, x7yf-^v-X{45-fe5*c7)2-7Sy- 
6-7 0-4. 4- ifTA&Art'tti'? o(3.1. 
0 ) A.df -ty - 2,6- itiDVtfvmzm <Zk tfT% 
So -S\ t*>M>UHWlc<l 2)RTf7$Si/7- 



(DtafcttMizii^x. *mm&h (14) ox-h 

2-7$y-6-7;^n-4-^Vt*>-^P [3. 

1. o]^^y-2, 6-^;^y»KW<ifc*« 

*cD2-7$/-6- 7>M"n- 4 - tfdf V b'^^n 
(3. 1.0)^-9-^-2, flau 

5 J - 6 - 7;M"n- 4,4- 5^7;Wf £> 7 n 
(3.1. 0)^f9-y- 2, 6 -5^*;Wf 5^7 
/WS7k*:*»<75|&£ (PROTECTIVE GROUPS IN ORGANIC S 
YNTHESIS, THEODORA W. GREENE and PETERG. M. WUTS# 

ft. x^yf-:*v-X{i5-fe$ffrc02-75 7-6-7 
;Wn-4-«yt'y?a[3. l. oi^-ify- 

2, 6-s^*ylH4, MiJfilS^Stt*. x^y^- 
*V-Xtt9*S*«2-7S y- 6-7^*0- 4- 
hh'odfyfy^n [3. 1. 0]^-ty-2, 6- 
^/^'yKw^KSacos-fb (oxidations in organic 

CHEMISTRY, AMERICAN CHEMICAL SOCIETY, WASHINGTON, DC, 
1990, MI LOS HUDLICKY# #51) (C J; t#l> Z ttf 

5y*{4^StJlGtfta ( Protecting Groups in Orga 
nic Synthesis (Theodora W. Greene^, John Wilely 

6 Sons Inc. ) #M) "t-SCl btm* L\\ 
[0035] 

[€17] 



!(9) 000-33607 1 ( P 2 0 0 0 - 3 3 6 0 7 1 A ) 



A^r— Air 

H H 
(15) (16) 

^jD*^»L-T^;^yK(i 6)4: Us!*, Witf(+) 
X(i ( - ) - 1 - 7 x x^x^UT ( + ) Xtt ( - ) - 



COaH 
(14) 




C0 2 H 
(18) 



2-7*5/- 1-7"?/-^ (+)Xtt(-)-T9-y 
-;k 7>v->\ ^V3-y'y, y^n-y, 3x>\ 
dfx^'y. ft KnTfx^rsy^o^vStt^T 

■CSS. St. Plilf(+)X«(-)-l-7x-^xf 
(+)X(i(-)-2-T3y-i-7"^y- 

/k (+)Xtt(-)-T9-y-/W*lf^l»XJ42*^) 

-f 5 H ( D C C ) gtf>HRW£T S WmMm^XT 

[0036] 
Ml 83 



CO^ 3 



,NH 2 
C0 2 H 4 
(17) 



-Y 2 'Vf NH-Z3 



C0 2 R 4 

(19) 



^vSttft. x^y^v-X{i7-fe$#:c04-am-2 
-7sy-6-7/^nty;n(3. i .o^^y- 

2,6- VtDVtfvm ( 1 4 ) tt, R 3 — O HX&R 4 - 

fttKfrCftfll/t:* (18) <0{t&bb ItzmzRi- 
X' X«:R 4 -X' C^StlST/M^k^ V. t>l 
< «:R3 - O HXJiR 4 - O HT'^S^S T*3-^tffl 
V^-fW^r^ffi^TxxfvHLLT^ (19) T"^£ 

tiMtsuz^mi. ^TT$s£n&mmz*m 

-E$-2-7$/-6-7/ktnt:>?n[3. 1.0) 
2 , 6 -^;^>K«xx^#:(cp2*$ 

[00373 zz-Ci rs/sosa, xx^Ht&y 
T5/^JR^HHRW2r& (protective groups in 

ORGANIC SYNTHESIS, THEODORA W. GREENE and PETER G. 

m. wuts=¥ ) xmm-tt £ fc m * . 



[0 0 383 *(1 7)*>ft6*& t 9-fe$#'C&**6 

Ktt^f 7)ummzmvz-mmmmif : mz 

X iX%friffl?& Z b &X'% . *( 1 8)*><ffc£*#5 
•fe 5fl«9%&{#!gStt* ?rt^Jffl£J^fcHRtt$:3K 

[ 0 0 3 9 3 £ £t\ Ktt^f5/HMFWJi: LTJi. Mi. 
a (+ )XJ4 (-) - V- p - b /MvM ;Mf 511 ( + ) X 
(i(-)-i»W4/MraL (+)Xi3:(-)-SEffi. 
(+)XJi(-)-vyr/HL (+)X.W-)-liO(D? 

bl xte(+)xm-)-i*ocDox/i<*ywim]t¥ 
km^mm^mm-th z b wmx-b o . «£tt# 

Wmt Hi. WI?(+)Xa(-)-l-7xx;Hf^ 

r$>\ (+)X{4(-)-2-T5y-i-7'^y-;K 

(+)Xli(-)-T7X/-/k 771^ >\ yyn-y 
y N yynzy, *- : Jy, f'th'nTh'xf- 

6. 

[0040] 
Ml 9 3 



(S. 0) 100-3 3607 1 (P2000 — 336071A) 



OH (R«0) 2 P(0)CHFC0 2 R 3 

°5 — - — - 

(20) 



^C0 2 R 3 



(33) 



C0 2 R 3 



bZhX\ iJBRJEaSfc^Siiii'St:, 7/Wo7? 

vmmmmzmi). e*(2)x{M(2 3>t*s 

0)fc**7Mil«iS*tt(2 UfcEJES-frT:* ( 2 

2)cDit$mti. mz. *w.mm%xte7mmm 
m Ltzmztm vmzmcth zuz^xn&zb 

C0(*»^ (PROTECTIVE GROUPS INORGANIC SYNTHESIS, 
THEODORA W. GREENE and PETER G. M. WUTS# 

x-mttti z t h . * fc, iM^Afm^m^ 

LT. 0fl*.Wf, Jonesli tU^-<>A^O^ 

ArS(0)CHFC0 2 rt 3 
/i . v' (25) 



(24) 



^I^fcifrfctfc&BWfcKfl: (OXIDATIONS IN ORGANI 
C CHEMISTRY, AMERICAN CHEMICAL SOCI ETY , HASH I NGTON , D 
C, 1990, MI LOS HUDLICKY# #BS) £¥ff*£fc#TS 

[0042] zwitlft-yf^f;^ 

(2 2) 14, ^y*yA-*9A^ovh^97-f 
-»t ct D ZflsJ; EftcO 2 ocOHttft^STt 5 £ i: # 



[0043] 
[fl!2 0] 



s C0 2 R 3 



0 



C0 2 R 3 



4fc, JJERJfcSfcwtf-J: 3 fc, ^tfnr^'J/H^ 
#fltf)Zft(l)«;, S(24)T*S*l&A9'f Fttfc* 
;P*df S^HIMHfc(2 5)*RJG«5*r« (26) cOftltr 

[ o o 4 4 ] i z x\ mmz^msmt. Hum 

m (PROTECTIVE GROUPS IN ORGANICSYNTHESIS, THEODORA 
W. GREENE and PETER G. M. WUTSif #Bg) 

mta J one slML t»J 5>-«>A5^n.X-b (P 
DC ) ^ri;"co^DA^ra^Jx.H - j§-?y^>ig^y 

K^tfOgHL **v*ttW*.tfSwe rniMKarirw^ 

i-mnm^m-itmwi z t & . 
[004 5] i oXte w:it«Em« 



-x s #y tfr^tny F>\ T)V*}V>v?t h'ndfi/ 

f-ryyn, /y-feyy. *y-m 

[0046] ifLfeWfflft, JKJKSPJX 

m. msm. mm. pmmL mmmzmm 

^r-fe/wpj, stun, » sjw, wi, 
«ww, mm. &mm^b^m.uxmmumm 



(ft 1 ) 500-33607 1 (P2000-33607 1A) 



JfcAa*t3tfLT0.01~500mg£lHllSXtt 
[0047] 

[oo4 8] msmi 

(IRS, 5RS, 6RS)xf-/U 6-y>V$v-2-$ 
dfVh'>i?n[3. l.OJ'v.dr^y-e-^^vP- 

[0049] ( 1 ) S*SR8STs yxf-;W^tf 7 7lV 
3j-nBB|Zf-A'l 8.9g<7)f h7bKn77>75m 

1 *^Ts 1 . 0 0 b 'J ->Ah'X ( b >J ^f- 

;^U;WTS b'Orb^t Ko77>'M78.0m l 
*4 0#H*»WTarrU Sl:4 5Mj»fLfc. Z<?) 

(mmmfcT, -7 8-azx, r-y^y^vye. 

1 gcDf>7tFn75y7 5m l?g$£l. 0 1 M* 

Stes^ vmr/^-^Awh^x^i? 0 . 3 

m 1 Sr 1 . 5HmWTStTU i tf>S*tf>4 * , JStC 
1.5WLfc. ) £3 0mWTirFU Sff 
»7«, *8l*rtUs. EJ6fflESr£au=T2BMfl, JEfc 
3 0 'C{CT 3 Bffiffltm 6 1 2 0 m 1 fcT 9 

Xff-Ufc. RJKS*»Kxf-;HCT2 0«iaiLs *K 

iiyiv : 73^0200 (to$iks) s smm 

^:^df-9-y-SHx^=4 : 1-2 : 1 ) fcTflW 
L, xf/P 2-7/ktn-6-t bn^-2-^ 
■feyx-htZ#i:E*0*51 : 3<0^^t%ttT7. 

9 g#£ 0 # fefifcfc^ftKorn b y N m rot- * £ 

iH-NMR(CDCl 3 )5(ppm) ; 1.34(3Hxl/4,t,J=7.1H 
z), 1.36(3HX3/4,t,J=7.1Hz), 1.73(2H, quint. ,J=6. 
6Hz), 2.01(lH,br.s), 2.30-2.41(2Hxl/4,m) , 2.56 
-2.68(2HX3/4,m), 3.63-3.73(2H,m), 4.30(2HXl/4, 
q,J=7.1Hz), 4.32(2Hx3/4,q,J=7.1Hz), 5.940.HX3/ 
4 , dt , J=21 . 3 , 8 . 7Hz) , 6 . 16 ( 1H X 1/4 , dt , J=33 . 2 , 8 . 1Hz) 
[00 50] (2)XfvV 2-7^n-6-tPo 
: 3COM 

£ft 7 . 8 g 1 1 -fi-jWJy i-W any? > 1 4 . 
6g£N,N-x*7VMvkkT$ b'4 0m 1 tjffl» 
U *»T, 4 S *Y-A-4 . 5 g £Jq*.fc. KJKR£ 

*, WlimfcTyt-^A*!!*. tBWWWeSlH-HJ 



57-(- ( z/ x )tlY)V : M SG D-4 0 - 6 0 A (M 

mtm±M) , sum : ^-9-^-BH8x^= 5 
0:1) fcT«M#ltt#&#B ■ HWU xf-^ 2- 
7/M"n- 6 - 1 - y^iVlty x x;py y ;W;frdf ; y~ 2 
(Z)-M-byx-b2.4g, #X>\ xf-;l/2-7;P 
* U - 6 - t - 7*7^ i?y x.—JVi'VlV^^i/— 2 (E) 
-^df-feyx-b7. 1 g^fl^tlflfc. 
[005 1]xf-rt- 2-7/M-0-6- t-yf-Ax 

7iX;kylJ^y-2(Z)-^t7X-hi?)7D 

byNMRtvxx^? b^cOT-^Sr^-t. 

»H-.NMR(CDC1 S )<J (ppm) ; 1.05(9H,s), 1.33(3H. 
t,J=7.1Hz), 1. 61-1. 76 (2H, ■), 2.31-2.43(2H,m), 
3. 68 (2H . t , J=6. 2Hz) , 4 . 27 (2H, q , J=7 . 1Hz) , 6. 14 (1H , d 
t,J=33. 4 ,7.8Hz), 7.33-7.48(6H,m), 7.62-7.70(4H, 
m) 

MS(C IMPo s)m/e ; 415(M + +1), 357(M*-5 
7), 337(M + -77,100%) 

[0052] xf-A 2-y)V-%X3-6-t-y^)Vi? 
7i-;l/y | J/my-2(E)-\^7x-b«7n 
YVWARl^XX^9 b^Or-^Sr^-t. 
iH-NMR(CDCl 3 )5-(ppra) ; 1.05(9H,s), 1.32(3H, 
t,J=7.1Hz), 1.61-1. 77 (2H,m), 2.56-2.69(2H,m), 
3.69(2H,t,J=6.3Hz), 4.28(2H,q,J=7.1Hz),5.92(lH,d 
t,J=21.8,8.1Hz), 7.33-7.48(6H,ra), 7.62-7.70C4H, 
m) 

MS(C I)(Po s)m/e ; 415(M + +1), 357(M*-5 
7), 337^-77,100%) 

[00 53] (3)Xf-;P 2-7/ktn-6-t-7 
f-^v7xX;^y;l/^i/-2(Z)-A.df-fe7X-b 
2 . 3 g £7-fe b > 1 2 m 1 IC8HU 8 fig 

Jones^9m 1 ZMttz. RJ6»&£iBfcT2. 

tu u . *«« ^» 7K 2 ma^ttwgftt- b y 
mmzxmi. mmti-hvvAtzxwkit:. <e 

PVb^77-f- (y'JW: , 7r?'7^C200 
(MM!) . BHIHHK : ^^v-IWxf-^ 
3:1) fcTWRU. Xf-A' 2-7^3j"D-5-*A- 
*"df^-2(Z)-^.yryx-b9 7 0mg^#^„ 7° 
obyNMRfc-exx^? bAOr-^Sr^-f . 
iH-NMR(CDCl 3 )5-(ppm) ; 1.34(3H,t, J=7.1Hz) , 
2. 46-2. 60 (4H , n) , 4 . 29 (2H, q , J=7 . 1Hz) , 6. 03-6. 27 ( 1H , 
m) 

MS(C I)(Po s)m/e ; 191(^+1,100%) 
[0054] H«t:LT, Xf-A 2-7/1-^0-5- 
^^v-2(E)-^>f yx-bSrff^. 7°nby 



(a 2) )00-3 3607 1 (P2000-33607 1 A) 



iH-NMR(CDCl 3 )5( P pm) ; 1.36(3H,t,J=7.1Hz), 

2.54(2H,t,J=7.3Hz), 2.78-2.90(2H,m), 4.32(2H,q,J 

=7.1Hz), 5.98(lH,dt,J=20.5,8.2Hz) 

MS(C I)(Po s)m/e ; 191(M + +1), 173(M + -17, 

100%) 

[00 5 5] (4)Xf-/U 2-7/M"P-5-#;M< 
2 (Z ) -^yfyi- b 9 2 0 m g t WJiP 
^07^ K 1 . 3m 1 £^^>-4> 3B§r B 1JMSL 

yiOml (cjffiff t , t**(N - 1 yf-5/P 
5 M«( I I ) 4 0 jig^y 12 0ml 

mmz, tmmffiT. 3o#a»wr»TUi. rasa* 

giB*"CftfflU jSETaBBLfe. S«^7A^U7 
b?*774- (^U^y'/P: «73^y;PC2 0 0 (*Bt 

t@SK) , : ^*vy-T*hy=9 ■. i > t 

TftSSU (IRS, 5RS,6RS)XfyP 6-7/1^ 
n-2-^Vh'^n(3. 1 . 0]^-*f>-6-^;P 
*^vl/-h26 3mgS»fc. 7'P F yNMRkVT. 

iH-NMR(CDCl 3 )5-(ppm) ; 1.33(3H,t,J=7.1Hz), 
2.05-2.55(4H > m),2.59(lH > d,J=6.6Hz), 2.70-2.77(lH, 
in), 4.30(2H,q,J=7.1Hz) 

MS(IonSpray)(Po s)m/e ; 187(M + +1), 204(M + 
+18), 209 (M* +23,100%) 

[0 0 5 6] mmiZlX, (lRS,5RS,6SR)xf 
)V 6-7WD-2-^yhy^n(3. 1.0JM 1 
1fy-6-#;^^i'U-b£#Jt. TPhyNMRi: 

iH-NMR(CDCl 3 )5(ppm) ; 1.36(3H,t,J=7.1Hz), 

2.00-2.80(6H,ra),4.32(2H,q,J=7.1Hz) 

M S ( I onSpray) (Pos)m/e; 187 (M* +1 , 100%) 

[oo 57] mmM2 

(lRS,5RS,6RS)xf-;P 6-7Acto-2-* 
*Vt'^?P[3. 1.0)^^fy-6-#;^#*v^-• 
^tf>-£•J^£ 

[0 0 58] (1 ) 6 0%**€^b'J^A (ifttt) 
3.7gSrN,N-^f-;W?;PAr5H8 5mlfc«8 

xf-;l/ 1 9 . 6 gcON , N - : JX^)V-fr)VJ*T S F3 5m 
1^£3 0^jWT»TW:. WTOTa. 

* * 3 o ^mshih* t s ~>\ i-cnmtzx 3 o j^mmn i 

3-^7? >• 2 0. 2 gfc-KKJUifcSL 

Pai 9 5-n o-ct-c i ^laaHfLfc. Rjesasssa 
s-c^ajfts i o%^**ry-m&zi-)v 

IcTttft Ufc. tii^M^^Hkt h U 7A7K?W 



77^-(yy*^:73W>C2O0 (ftftK$ 

K) . smm : ^^y-ps?x^= 1 5 : 1 ) o 

W(yW7-'^:MSG D-40-60A (Wft 

^a«) . mm-. ^■?y-T*hy=2o ■. 1) 

fcTftiSU xf-/P 2-7;^n-6-f b5t Fn 
b°5x;^dfi/- 2 (Z) -'sdf-b yx- h 7 . 4 g Srft 
rnbyNMRtvxx^ h^f-^JSt. 
iH-NMR(CDCl 3 )S(ppni) ; 1.33(3H,t, J=7.1Hz) , 
1. 46-1. 90 (8H, in) ,2.30-2. 41 (2H, m) , 3. 33-3. 57 (2H, m) , 
3.72-3.90(2H,m), 4.28(2H,q, J=7.1Hz), 4.57-4.60 
(lH.m), 6. 17(lH.dt.J=33. 3.7.8Hz) 
MS(C I)(Po s)m/e ; 261(M*+1). 85(M + -175, 
100%) 

[00 59] (2) mtmiff) (3) fcHfllfcUT, X 
2-7/M-n- 5-#/i^K^y"-2(Z)-^.y-r 
/X-h4.7g£#£. TPhyNMRtVXX^ 

iH-NMR(CDCl 3 )5(ppm) ; 1.34(3H,t,J=7.1Hz), 
2. 46-2. 60 (4H , m) , 4 . 29 (2H , q , J=7 . 1Hz) , 6. 03-6. 27 (1H , 
in) 

MS(C I)(Po s)m/e ; 191(^+1,100%) 

[0060] o) mmmin (4) tmrniztx. 

(lRS,5RS,6RS)Xf-/W 6 -7;l^"P- 2 -;t 

=afyt'^^n(3. l.oj-N^y-e-^jK'Sfj/v- 
h2.8g£f#£. 7°nfyNMRi:-?X7.^? WP<7) 

iH-NMR(CDCl 3 )5-( P pm) ; 1.33(3H,t,J=7.1Hz), 
2. 05-2. 55 (4H , m) , 2 . 59 (1H , d , J=6 . 6Hz) , 2 . 70-2 . 77 ( 1H , 
m), 4.30(2H,q,J=7.1Hz) 

MS(IonS P ray)(Po s)m/e ; 187(M*+1), 204(M + 
+18), 209 (M + +23, 100%) 

[0061] mam3 

(lR*,5R*,6R*)xf^ 6-7;^n-2-^ 
V t*v?P ( 3.1. 0)^+fy- 6 -*MJfyl/- h 

[0062] mmmico (4) k^«KtTt#^ d 

RS,5RS,6RS)xf;l, 6 - 7/M"P - 2 - 
yt'y?n(3. 1 . 0)^-fy- 6-tMt*i'U-Y- 
9 1 9mg£CHIRALPAK AD(^tW?]l, 2.0 
X2 5cm, Eluent: n -TurtJ—JV 
= 3:1, Flow Rate : 5 . 0 m 1 /m i n „ Temp. : g 
Detect: UV2 1 Onm) £ffll,vtH P LC J; 9 
(+)-(lR',5R*,6R , )Xf^ 6-7/P 
5j-n-2-^Vf^^p(3. 1.03^-9-^-6-^ 
7W«f i'V- h 4 2 3 m gRtf (-) — ( 1 R* , 5 R* , 6 
R*)xf-;U 6-7;Wn-2-^yK'y?D(3. 
1 .0]A.df-9-y-6-^;P^>-l/-h4 0 5mg^# 
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[00 63] (+)-(l R*, 5R', 6R')Xf/p 6- 

7;^p-2-^-^vt>^n(3. i.o)^-ty-6 

iH-NMR(CDCl 3 )5(ppi) ; 1.33(3H,t, J=7. 1Hz) , 
2. 05-2. 55(4H, m) , 2. 59 (1H , d , J=6. 6Hz) , 2. 70-2. 77 (1H, 
■), 4.30(2H,q,J=7.1Hz) 

MS(IonSpray)(Pos)m/e ; 187(M t +l), 204(M> 
+18), 209(1^+23,100%) 

t R =5. 6 5min(CHIRALPAK AD 0.46 X 25cm, Eluent:n- 
Hexane/2-Propanol=3:l, Flow rate: l.OmL/min, Temp.; 
rt., Detect :UV210nm) 
(a] 0 27 = +27. 98(c=0.13 CHC1 3 ) 
[0064](-)-(lR*,5R',6R , )xW 6- 
7^tn-2-*«Spytr^o(3. 1.0)^4r"9-y-6 

iH-NMR(CDCl 3 )5(ppm) ; 1.33(3H,t,J=7.1Hz), 
2.05-2.55(4H,m),2.59(lH,d,J=6.6Hz). 2.70-2.77(lH, 
m), 4.30(2H,q,J=7.1Hz) 

MS(IonSpray)(Pos)m/e ; 187(M + +1), 204(M* 
+18), 209<M + +23,100%) 

t R = 9. 1 3rainCHIRALPAK AD 0.46X25cm, Eluent:n-H 
exane/2-Propanol=3:l, Flow rate:1.0mL/min, Temp. ;r 
t., Detect :UV210nm) 
[a] D 2 7 = -3O.3 3(c=0.16 CHC1 3 ) 

[0065] mm* 

(IRS, 2 SR. 5RS,6RS)-2-*t°tt-5 " - 
h/yh>fy-6-7^nh'i/?n(3. 1.0]^^ 

[0066] (lRS,5RS,6RS)Xfi|/ 6-77y 
3fn-2-^yh'y;n(3. 1 . 01^-fy- 6 
W^yWh2 56mg^y-^2.5ml £8 
8? L , *fcT, 1 S£*iKb^ h U *7 A7K^M 1.4m 

l £»TU Zcd&&cd£ £ 1 0#l8!«Jf Us. RJESR 
£ 1 £JgttM(='CK& ( p H 1 ) t Lfcfl, B®xf- 

;wct#r l , »w!s<fr+- h u 7 A*afittca6» l 
fc. *JiSr^x^;wc-c2iiiftajL, jmrnzmtx 

(1:1) <9«£88S2in 1 fcSKU Ki87*y ; &x7 
A7 9 6mgfc5/ryft*U , 7A2 7 7mgSapi5 5 

^-(AG5 0W-X8 B4:*y£lMUR (B i o- 

Rad), mmmu ■. *> xnmi. ( 1 r s , 2 s r, 

5RS,6RS)-2-Xb°a-5'-h^yh^y-6 

-7/Wnh'y?o(3.i.0)Mty-6-Wy 
g3 2 0mg5#/t, rnhyNMRtv^w 

iH-NMR(DMS0-d 6 )^(ppi) ; 1.49-1. 70 (lH.n), 
1.93-2.40(5H,m), 8.08(lH,s), 10.71 (lH.s) 



MS(CI)(Pos)m/e; 229(M + +1, 100%) 

[0067] mnizixTUvitGmzm, *ti* 

(IRS, 2 SR, 5RS, 6SR)-2-Xb°P-5'-h 
b A > - 6 - 7/M-n tV? a ( 3 . 1 . 0 IM^f 
-6-7}/ytf>K 

1 H — N M R (DMS0-d 6 ) $ (ppm) ; 1.80-2.38(6H,m), 
7.34(lH,s), 10.74UH.s) 
MS(C I)(Po s)m/e ; 229(M + +1, 100%) 
[0068] ( + )-(lR',2S*,5R',6R*)-2- 
X t?P - 5 ' - h ^> h A > - 6 - 7/M"0 hy ? o 

(3. i.o)^-9-y-6-#/P*>K 

i H - N M R (DMS0-d 6 ) 5 ( PP m) ; 1 . 49-1 . 70 (1H, m) , 
1.93-2.40(5H,m), 8.08(lH,s), 10.71(lH,s) 
MS(C I)(Po s)m/e ; 229(M + +1, 100%) 
(a] D 25-5=+7 7.8 7(c=0.43 IN NaOH) 
[0069] (-)-(lR*,2S*,5R*,6R*)-2- 
x £p - 5 ' - h -fy Y A v - 6 - 7/M"P fx? p 
(3. 1.0)^-9-^-6 -ijlV-^ym 
iH-NMR(DMS0-d 6 )^(ppm) ; 1.49-1. 70 (lH.m), 
1.93-2.40(5H,m), 8.08(lH,s), 10.71(lH,s) 
MS(C I)(Po s)m/e ; 229(^+1,100%) 
[ a ) D 25.5 = - 7 7 . 3 o(c=0.41 IN NaOH) 

[0070] mm\5 

(lRS,2SR,5RS,6RS)-2-TS/-6-7 

/^nt'y?o(3. i.0]^-ty-2,6-^;^i< 
yW.<n&fc 

[0071] (1RS.2SR, 5RS,6RS)-2-X 
t°P- 5 ' - 1 ¥ y h 6 - P t'v? P [ 3 . 

1 . 0 )^-9->-- 6 - #/l^y» 2 0 0 m g £ 6 0 %« 
K3 . 0 m 1 14 0-CtT 6 BPhW Lfc. RJ£« 

fcf&. ^ySI^D7>^7^- (AG50W-X 
8 ^*y»i(Bio-Rad),glM: 
*- 5 0%THF/7K- 1 0%tU v>/7j<) TUti! 
U ( 1 RS, 2SR, 5RS.6RS)— 2— T57 — 6 
-7MDh"y?D(3.1.0)^t/-2,6-y* 
;l-tf>1^6 lmgffri, 7°P h VNMRi; -?XX«.7 

iH-NMR(TFA-d)5(ppm) ; 2.15-2.28(lH,m) , 2.5 

7(lH,dd,J=13.5,8.6Hz), 2.67-2.94(4H,m) 

M S (IonSpray) (Nega) m/e ; 202(M*-1, 100%) 

[0072] mm^ixTmik-smmtz, *ti* 
*u im.T-?*mxm, 

(lRS,2SR,5RS,6SR)-2-7S7-6-7 
)V*u\Li/7u{3. 1 .0]^^y-2, b-'JfilVrS 

yw 

iH-NMR(TFA-d)<3-( P pm) ; 2.36-2.54(2H,m) , 2.5 
8-2.87(4H,m) 

M S (IonSpray) (Nega) m/e ; 202(M + -1, 100%) 
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[0073] (-)-(lR\2S*,5R*,6R*)-2- 
T$/-6-7;M-nt>-?n(3. 1 . Ol^-^y- 

1 H — N M R (TFA-d) d (ppm) ; 2.15-2.28(lH,m), 2.57 
( 1H , dd . J=13 . 5 , 8 . 6Hz) , 2 . 67-2. 94 (4H , m) 
MS(IonSpray)(Nega)m/e ; 202 (M + -1 , 100%) 
(«V 6 = -58.8 1 (c=0.14 H20) 
[0074] (+) — (1 R*, 2 S*, 5R*, 6R*) — 2 — 
TSy-6-7;^nt"j/^n(3. 1 . 0]A.dfHfy- 

iH-NMR(TFA-d)5(p P m) ; 2.15-2.28<lH,n), 2.5 
7(lH,dd,J=13.5,8.6Hz), 2.67-2.94(4H,m) 
MS(IonS P ray)(Nega)m/e ; 202 (M< -1 , 100%) 
(a) D 26 = + 5 7 . 4 9(c=0.16 H20) 

[00753 mme 

(lRS,5RS,6RS)Xf-;l^ 6 -7/M-o- 2 -:* 
dfVt>^o[3. l.0]^X-3-^y-6-J])VX 

[ 0 0 7 6 ] mmm%T. n-WJfW78m 
1(1.61 M^-^ymW t 1 , 1 , 1 , 3 , 3 , 3 -a. 
df^f-^^51f >2 0. 3 g^ifSU: Uf-^A 
b"* ( Ml X ^rJWs V )V) 7 5 YcDt- h 5 b F n 7 7 V 2 
30m 14«^, -78 1 Ctf f5tt i D75>'230m 
UcJW?Lfc(lRS,5RS.6RS)Xf-7P 6-7/W 
*n - 2 - JT^fV h'y ? n ( 3 . 1 . 0)MtV - 6 - * 

/I'jjwfS'V-M 9. 5 g*«TLfc. i<oaurci« 

IBHJifP UcfJL ? on h U * I9.8mll 

ft, «S^* 7 j<Adf-9-y^jDi:, ftttftfcFMU r$ 
£«EET«*Ufc. a»tT*h-hUH'2 4 0inlfc 

*wu »^ 2 5 . 9 g mm-- a 

»U. SM^yXf^x-f^24 0ra 1 

y^: 73WC200 <ft3K*@@H) , : 
^^ry-m.^lV=9 : 1-5 : 1 ) KTflRU 
(lRS,5RS,6RS)xf-;l. 6-7)V*X3-2-* 
dfVt*S/?o(3. 1.0M^-3-xy-6-*M 
^xU-M 7. 1 gfcftfc. 7"oh>NMRfc^XX 

iH-NMR(CDCl 3 )^( P pin) ; 1.34(3H,t,J=7.3Hz), 
2.78(lH,dt,J=0.6,5.8Hz), 3.22(lH,dd,J=2.9,5.8Hz), 

4 . 31 (2H , q , J=7 . 3Hz) , 6 . 07 ( 1H , dd , J=0. 6, 5. 6Hz) , 
7.42(lH,ddd,J=0.6,2.9,5.6Hz) 
MS(CI)(Pos)m/e; 185 (M + +1,100%) 

[0077] mtmn 

(lRS,3RS,4RS,5SR,6RS)xf-/P 3,4 
-i^y-6-7Wn-2-^yty?n(3. 

[0078] (1RS.5RS.6R S)xf;l/ 6 - 7;W 



^■n-2-^Vb*>'^n(3.1.0]A.dfX-3-xy 

- 6 -#M«f h 1 6 . 9 g£ b^xy 1 0 0 m 

l (cSWU 7 0%t -7'^t Fn^^-df y« 
$3 0. 6ml t 1 0%'<.>'^hyyf-^T>' ; £-'7 
AtFn^fy bV^ 9 J—JVWS. 1 1.5ml Srjni, 

^97 4- 73WC20 0 (*3Ett 

ism) . smm : 'V*-9-y-»»X**=8 : 1- 
6:1) iZXWmV. (1RS,3RS,4RS,5SR, 
6RS)xf^ 3.4-X^v-6-7;l'3}-n-2- 

^yt'y^nts.i.oi^ty-e-w^yw 

— hi 3.4 gfcfffc. 7°U fyNMRtVXX^? h 

iH-NMR(CDCl 3 )5(ppm) ; 1.34(3H,t, J=7.3Hz) , 

2.50(lH.ddt,J=0.8,2.4,6.0Hz), 3.19(lH,dt, J=0.8,6. 

0Hz), 3.53(lH,dt,J=0.8,2.4Hz), 4.02(lH,tt, J=0.8. 

2.4Hz), 4.32(2H,q,J=7.3Hz) 

MS(E I)(Po s)m/e ; 99 (M + -101, 100%) , 200 

(M + ) 

[0079] mmms 

(1RS,4SR,5SR,6RS)X^ 6-7/M"n 
-4-tKo^y-2-«Vty7o(3.1.0M 
y-y-6- yy^h o^rjt 

[0080] m.mnm%f, n - r-t^- l - y^t 

^y23.2g. HB3»*hy*M-*ifa*5 4.3g 
X(//7 x =.)WJ*l<- Y 0 . 7 g £§JM U:# - 
/-/y (1:1) fc£«?S4 5 0ml fcSKSU r V? 
bKn77V2 2 5m 1 RS. 3RS.4 

RS, 5 SR, 6RS)xf-/y 3,4-X^>--6-7 
/Wn-2-«yt*y;o(3. 1.0Mt>-6- 
#/N<=*f S^- h 9 . 5 g £ Jnx. , m^X'-m., 3 8 

°c-ei 2b*ibl 3 5°cx5vmw$Li-z. u.mmm& 
£x<%mm, *izm\ itz.+iv^-rivx 3mm 

mtFwm. •r-mwBTmmi, mm*?^?* 

•?Y?77 (yM^'/k 73WC20 0 (Si 

#«as») . sbh*« : ^*v>-m?.w=3 : 1 

-1:1) IZXmmi, (1RS,4SR,5SR,6R 
S)xf;l/ 6-7/M"n-4-b 
yt'y;n(3.1. Ol^yy- 6 -#;M«f S/W- h 
3.9g£f#7t„ Tnb^NMRtvx^ h^r— 

iH-NMR(CDCl 3 )^ (ppm) ; 1.34(3H,t,J=7.1Hz), 
2.05(lH,d,J=5.1Hz), 2.30(lH,dd, J=3.5,19.2Hz) , 2. 
63(lH,dt,J=5.9,19.2Hz), 2.72(lH,d,J=5.9Hz), 2.85 
(lH,dd,J=2.1,5.9Hz), 4.31 (2H,q, J=7.1Hz) , 4.76(1 
H,t,J=5.1Hz) 
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MS(E I)(Pos)m/e ; 129(M + -73, 100%) , 202 
(MO 

[0081] mtm\9 

(lRS,4SR,5SR,6RS)Xf^ 6-7/M"P 

- 4 - t - y'f-fr V* is U is - 2 y t* 

a ( 3 . l . oj'vsptf-y- 6 S'l— h 

A 

[00823 (lRS,4SR,5SR,6RS)Xf/P 
6-7;^n-4-hHadfv-2-3j-^Vh*^^p 
[3. 1 .0)^firy-6-#;Ptf'=Jr>-l/-b2.8gt 
t-7f;^7f^?no^5y2. 5gS:N,N-^ 
fM;^7S F 1 4 m 1 fc»»U *&T. -i 5 /V* 

n-^^y-fmx.^ ( 1 : 9) TttttJ 

u *aw&*av«*Hg^ h y *A*»srcjfitfsft 

ft, r»£«EET»IBU SSJ*7A?n7h/77 
-f-(y'J*f;k737r'K200 (*BK*BS 
H) , BBHtW : ^ d f-9->-l^ffiXf-;P= 1 5 : 1 ) fc 
TffSSU (1RS.4SR, 5SR,6RS)xf;l/ 6 

- 7;M~p - 4 - 1 - 7'fvl^.* >J /kt^r x- 2 
- V p ( 3 . 1 . 0 ] -tf-y- 6 - #/M<* 
I— b3.8g£t#fc. ruhVNMRtV^Wh 
^T-^Sr^-t. 1 H-NMR(CDCl 3 )^(ppra) ; 0.1 
l(3H,s), 0.13(3H,s), 0.90(9H,s), 1.33(3H,t, J=7. 
1Hz), 2 . 21 <1H, dd. J=4 . 0 . 19. 1Hz) , 2.57(lH,dt,J=5. 
6,19.1Hz), 2.60-2.72(4H,m), 4.31(2H,q, J=7.1Hz) , 

4.66(lH,d,J=5.6Hz) 
MS(C I)(Pos)m/e ; 259(M + -57, 100%) , 317 
(M*+l) 

[0083]»|1 0 

(lRS,4RS,5RS,6SR)xf-^ 2,2-xf-l/ 
ym-6-7;Wn-4-tKn^yhy?n(3. 
1 . 0 ] A.df-tfv - 6 - *))V#* \/ 1— h COS®, 
[0084] (lRS,4SR,5SR,6RS)xf/k 
6 - 7/M"P - 4 - 1 - f^-lViS* f-/l^ 'J is- 
2 y f D [ 3 . 1 . 0 ] 'vf - 6 - 
yl/-h3.7gfcl,2-x^>-yf4-HH.2ml 
J?nn*U3 7ml (ClfflWU H7 Wbi^yX 

y 7 a*?§mtiR/» l , as*8HW- h u >> at** 
o o (M«) . semsm = ^w-msp-w 

= 2:1) tTffSU (1RS,4RS,5RS,6S 
R)xf-/P 2,2-Xf-U-yyf-jj-- 6-7;P^P-4 
-b Fo^ti^nO. 1 . 0)M^y-6-;9/M< 
*5'l'-h3.2g£f#fc. 7nbVNMRt7^ 



iH-NMR(CDCl 3 )S( P pni) ; 1.32(3H,t,J=7.1Hz), 
2.07(lH,d,J=7.1Hz), 2.38-2.69(4H,m), 3.33-3.45(4 
H.n), 4.27(2H,q,J=7.1Hz), 4.50(lH,dd, J=5.5,7.1H 
z) 

MS(E I)(Po s)m/e ; 131(^-147,100%), 278 
(MO 

[0085] mmn i 

(lRS,5RS,6SR)Xf-;P 4 , 4 -xf-U-y^'f- 
^-6-7;WD-2-^Vty?n(3.1.0M 
■tf-y- 6 - #;M«f ^ 1/- h cr&fS, 
[0086] (lRS,4RS,5RS,6SR)xf;|, 
2 , 2 -xf- u y i/f-Tj- - 6 - 7;M-o - 4 - 1 H 

3.1giyy? PA.df ^/lofr/Mff-f 5 h' 9 . 0 g £ v 1 
^f-;^;p*4f ->M16ml icjfflff U t? 'J x"y 1 . 
2 m 1 Wh 'J 7/U*nftl80 . 6 m 1 SWt&ST U 
ffl-MHfflWLfc. £tfc«*£r»IU sax* 

^vmm. Frnzm^wcmii* *T=ni&t/' 

»*7A^nvh/77^ - (i/y*y^:73^ 

y^c 200 <toh«io . snraftg : 

Kxf-;p=5 : 1 ) fcTflflKU (1RS.5RS.6S 
R)x^;i/4 , 4 -xfi/ym-6-7;Wo-2 - 

-h2.6g*»te. 

iH-NMR(CDCl 3 )ff(ppn) ; 1.35(3H,t, J=7.1Hz) , 
2.79(lH,d,J=6.3Hz), 2.86-3.08(2H,m), 3.18(lH,dd, 
J=1.9,6.3Hz), 3.38-3.53(4H,m), 4.31(2H,q,J=7.1H 
z) 

MS(E I)(Po s)m/e ; 131 (M + -145, 100%) , 276 
(MO 

[0087] mm\i 2 

( 1 R \ 2 S ' , 5 R \ 6 S 0 - 2 - X t° a - 5 ' - 1 r >- 
YAv- AA-^-vy-J^- 6-7;^0-N 
-((R)-l-7xX/l / xf;Ht'y?D(3. 1 .0)^ 

[0088] ( 1 ) (1 RS, 5RS.6 SR)Xfv> 
4,4-xfi/y x^-jj- - 6 - 7;^n - 2 - V t' 
i/^P(3. 1.0)^df1fy- 6->7^^y-l/-M. 
3g^x^7-;l,5.0mlKW»t. *^T. 1MM 
ymiti-h 'J >7A7j<?§«5 . 0m 1 £$5TU i^iBIE 

7ytx>7Al.l gk5/7WWy7A3 5 0mg* 
JPi3 7T;T3BBfllffUfc. Rj88te«**Jtt. « 
JSKSrSnxTRJtE^pHSrltPSUcm, x^y- 

B B H ^rS'Jt. x^7-;W-7j< (2:1) vI^MTW 
^, 80°Cf^t(lRS,2SR,5RS,6SR)- 
2 -x b'n - 5 ' - 1 fy h A y- 4 , 4 -xf-py j/'f- 
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5t-6-7;^nt'y?n(3. 1. O^^v-Z-t) 

1 H — NMR (DMS0-d 6 ) 3 (ppm) ; 2. 37-2. 50 (2H , m) , 
2.68(lH,dd,J=1.9,6.9Hz), 2. 76 (IH.dd, J=4. 2, 15. 4H 
z), 3.28-3.50(4H,m), 8.10(lH,s), 10.78(lH,s) 
MS(ES)(Nega)m/e ; 317(M + -1, 100%) 
[0089] (2) (1RS,2SR,5RS,6SR)- 
2 -X to- 5 ' - 1 f y b 4 >- 4 , 4 -x^y^f- 
^-6-7Wnt'y?n(3. 1 . OM-fy- 6 
M"yl5.7gt(R)-(+)-l-7x-;l/Xf;P7S 
y 2 . 6 g £ ^7 f-; A T 5 b 2 4 0 m 1 (cffif L 

i - 1 b pjf y< yy b y r V-)\> l 3 . 4 g 

1 -if^- 3 - ( 3 - y'7f-;l/7 5 7 ?u\Z)V)l))V-# 
*M 5 b* iSK&4. 1 g£*^TJPZ. SiST—Mf 
W:. las^fcRJBSFSteiinx.. *Bx*^?4|ll 

*^:MSG D-4 0-6 0A (WHM&m) , 
SBR$£ : 7PP*;PA-7 77-;U= 5 0: 1 ) fctf 
U (lR*,2S',5R*,6S')-2-Xfn-5'-h 
*"yb-fy- 4.4-xfI/>i;f*-6-7;Wn 
-N-((R)-l-7ix;UfWh'^n(3.1.0) 

V- (Rfffi0.74 (TLC : v'Jtf^/b 6 0 F 254 

9 : 1 ) ) 3.5gi(lR*,2S\5R\6S»)-2- 
Xt°o-5'-t^>b-f y- 
- 6 - 7/M"P - N - ( (R) - 1 - 7i-/Hf(H try 
?P(3. 1.0] A.dfify- 6-#/W<* v-TSb'cOffitt 
^TXfU^V- (Rf€0.6 9 (TLC : i/Vij? 
)V 6 0 F 264 (7;b?I!) , KMI: 7pp*/I^U 

-7 7 7-/p=9 : l) ) 3.5g*ftfc. **i<e*i0> 

[0090] iSM^JTXf-U^- 
m.p. 288-289*C 
(«V 5 = +6 2.5 5(c=0.21 MeOH) 

[009 1] ffitt^'TX-fU^V- 
m.p. 315-316°C 
(«] D 26 = + 5 2 . 58(c=0.24 MeOH) 

[0 0 9 2] »6M13 

(IRS, 2SR,5SR,6SR)~2 -757-6-7 
;^n-4-^Vt>?n(3. 1.0)^f y-2, 
6-x;^b#yg^-&j£ 

[0093] (1 RS, 2SR, 5RS, 6 SR)-2-X 

fp-5' -h^yb^y-4.4-xf-i^yx^-3j-- 
6-7/Wntx^n[3. 1 . 0]-M-tf-y--6-#;M* 
y®5 0 0mgS-6 0%m (W/V%) 1 2m 1 + , 
1 4 5 rtCT 4 B BHStfF Ltz . Ri6»S L , 5 £ 
JErtl^bU^-Mc^fcT+ftUfcl^ -f *y£Si 



;n-?h/57^ (AG50W-X8 »H*y38* 

li(Bio-Rad) s H+iL SBBBffi : *- 5 0 
%THF/*-*-l 0%tU>'*y/*) -cflwsa, # 
WutSft *r b7tb'P75y 

U (lRS,2SR,5SR,6SR)-2-7Sy-6 
-7iWn-4-«Vty?n(3. 1 . 0]A^-i?-y- 
7°PbyNMR 

' H - N M R (TFA-d) 5" (ppm) ; 3. 16(1H, dd, J=4. 6, 19. 5 
Hz), 3.45(lH,dd,J=4.6,19.5Hz), 3. 46 (1H, d, J=6. 6H 
z), 3.67(lH,d,J=6.6Hz) 
MS(ES)(Nega)m/e ; 216(M + -1) 
[0094] PWHCl/t. (1R*,2S',5R*,6S«) 

-2-xtfp-5'-h^yb-f y-4,4-xf-i^y^ 
f*-6-7;Wn-N-((R)-l-7x-;l/xf/H 
h'y^n(3. 1.0]^^y-6-*;^^TSb*<7) 

[009 5] (-)-(lR\2S*,5S*,6S*)-2- 
757-6-7;k*P-4-;t^Vt:y?n(3. 1.0) 
^•9-y- 2 , 6 -SW/MfJ'H 
m.p. 17 5°C(#W) 

1 H — N M R (TFA-d) & (ppm) ; 3. 16(1H, dd, J=4. 6, 19. 5 
Hz), 3.45(lH,dd,J=4.6,19.5Hz), 3.46(lH,d, J=6.6H 
z), 3.67(lH,d,J=6.6Hz) 
MS(ES)(Nega)m/e ; 216(M + -1) 
(«)d 26 =-97.0 1 (c=0.16 H20) 
[0096] (+)-(lR\2S*,5S\6S*)-2- 
rSy-6-7;^o-4-^7h'>^o(3. 1.0] 

A,dfHfy- 2,6- yawst* 

m.p. 17 5°C(#j£) 

iH-NMR(TFA-d)S( PP ni) ; 3.16(lH,dd, J=4.6,19.5 
Hz), 3.45(lH,dd,J=4.6,19.5Hz), 3.46(lH,d, J=6.6H 
z), 3.67(lH,d,J=6.6Hz) 
MS(ES)(Nega)m/e ; 216(M + -1) 
(«V 6 =+9 9.84(c=0.13 H20) 
[0097] |»1 4 

(1RS,2SR,5RS,6SR)- 2-757-4,4 
-xf-b-y y>:*- 6 - 7;^p t'y? p ( 3 . 1 . 0)^ 
*-?y- 2,6- \?ii)Vi$.ym>&fo 

[0098](lRS,2SR,5RS,6SR)-2-7 

trp-5'-h^yb-f y- 4,4-xf-u-yj;^- 
6-7/Wab'^o[3. 1.0)"v>f1fy-6-;iwM* 
yil20mg&2l£*MthyW1.4ml 

i.5Biui«awLte. Bas*«*«jfri,fc«. 

^^i?PVb^77^- (AG50W-X8 A 
-f^y^JtSflt (B i o-Rad) . H'lL gffljg 
j£ : *- 5 0%THF/*-*- 1 0%t°U J^V/*) 
«k (1RS,2SR,5RS,6SR)- 2-75 
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J - 4 , 4 : Jtt~ 6 - 7^nty? n 

[ 3 . 1 . 0) 2 , 6 - ^#;M*yIt£ 7 5 m g 

m.p. 2 3 0°C(#jg) 

1 H — N M R (TFA-d) 5 (ppm) ; 3.07(lH,dd,J=5.5,16.1 
Hz), 3.16(lH,d,J=5.5Hz), 3.25(lH,dd. J=2.7,7. 1H 
z), 3.38-3.51(5H,m) 

MS(ES)(Nega)m/e ; 292(M + -1,100%) 

[0099] mmmi 5 

(lRS,2SR,4SR,5SR,6SR)Xf-;P 2-X 

t°n-5'-tryMy-6-7;M-n-4-t 

[0100] (lRS,4SR,5SR,6RS)Xf^ 
6-7;Wn-4-tKDJfy-2-^^Vhy^n 
(3.1.0}^?-y-6-#;M<*i^-r-1.3g£ 

/ 3 . 7 m 1 MS* L , *^T. 1 
^ h ij ^A7K^ 3.7ml £a§TU £ * 

1 5*p B «ff u:. &mt:wmz.mst. mry* 

x^A 860mgi yTVfcD U >7A 2 6 0 m g £ flu* 

3 7X:T3BIWBPtfc. Kffim-S*£*ftU W8H 

& jn*. xmm<?> phji tens L7t . z comm . a 
^y»n7b/77-(- (AGsow-xs m 
*y$mm ( b i o -r a <a > , h + sl srhhh : 

#) t#UH«)(lRS.2SR,4SR I 5SR.6SR) 
-2-xtn-5'-t?*yM y-6-7/M"n-4 
-bh'odf>-t'v^n(3.1.0]A,df-9-y-6-^;^ 
yB4 50mg«:f*fc. 1 R S , 2 S R, 4 S R, 5 
SR,6SR)-2-Xt°a-5' - 1 M >- 6 - 
7/M-n-4-t Hndfvb'^^n(3. l.OJM^y 
-6-^;l/^>S4 5 Omg, x^y-^90mgSV 

4 - f-/WT S J f U v y 2 0 m g £ f-/V*/UA 
7Sn.9mli:IB?L, *&T, l-(3-5>**^ 
T 5 /rnbVW - 3 -xf-^tf/Ptfi'M 5 

8 0 m g ^JPX , -Wf LJt. RJEfSSr 1 SMS? 
^nn*^AT6 Ettas 

«ET««IU M^7A?n7b/77^- (5/'J 
*^:MSG D7 5-6 0A (W^ttlD . ® 

wsm ■ M^-y-«x^= 5 o : 1 ) kt»s 

U (lRS,2SR,4SR,5SR,6SR)If;P 2 
-Xt°n- 5' -t?"y My- 6 -7/P:*n-4-t 
Hpdf.^h'v^nO. 1.0)A.dMfy-6-#^;K*v 
lx-M 9 8mg&#£. 7nhyNMRt7X^ 

'H-NMR(DMS0-d 6 )5-(ppm) ; 1.21 (3H,t, J=7.2), 
1.90-2.08(2H,m), 2.26(lH,dd, J=1.8,7.2Hz) , 2.45(1 

H, dd,J=1.8,7.2Hz), 4.17(2H,q, J=7.2Hz) ,4.33(lH,dd, 
J=5.6,8.8Hz), 4.75(lH,d,J=8.8Hz), 8.13(lH.s), 1 

I. OO(lH.s) 



MS(ES)(Nega)m/e ; 271 (MM, 100%) 
[01011IWM16 

(1RS,2SR,4SR,5SR,6SR)- 2-T57 

-6-7;^n-4-tKndfyfy^n[3. 1.0]a. 

2,6- i?ijtV#>W>&tiL 
[0 10 2] (1 RS, 2SR.4SR, 5SR,6SR)X 
2-Xt°o-5'-tryMy-6-7;k:tcr- 
4-hKoJfyty?a(3. 1.0)^^-6-^ 
^yi/-M4 0mgSr6 0%K® (W/V%) 4m 
1 4>, 1 4 5W:t 2 . 5 BIBfflfiftJt. KJCjSJK** 

^jj-y^^PVh^57-f- (AG50W-X8 ft 
^y£MI (Bi o-Rad) . H*M, IM 
ff : *- 5 0%THF/*-7j<- 1 0%t°y ^y/*) 

yS^«FJS"CaK*L, (1RS,2SR,4SR,5SR, 
6 SR) — 2-T57-6-7;W^-n-4-bKnJfy 

t"y^n(3. i.o]A.df^y-2,6-^*7^y|8* 
1 7mg#£. ftttr-^SrSrf. 
m.p. 2 2 0r(#») 

»H-NMR(pyridine-d 6 /D 2 0=l/l)(?(ppin) ; 2.56-2. 
75(3H,m), 2.92(lH,dd,J=l. 2,6.9), 4.56(lH,d, J=5.4 
Hz) 

M S ( E S ) (Nega) m/ e ; 218 (M* -1 , 100%) 

[0103] mm iwmncAMPmtwi-ra 

V3m?)l>?*-y%.mW mG 1 uR2££?8iCH 

omm . i o j^jBi&iBiiiiirMrr^ 7 aasM 

[1% Proline, 5 0 units/m IPenicill 
in, 5 0/ig/ml Streptomycin, 2 mM L-glutamin 
e (fflB*8Sra) ] Srffl^T 1.26X1 0 4cells/well 
/0.32cmVl 50u 1 bfO°V-~ MC 

5%C0 2 T?2BI8|iS§l*frofc. * 
<Df£, L-Glutamine f reetStffi^jf U 4a$^^±« 
^P^II^*L. 1 5 0 At 1 PBS( + )-I BMX ( 1 
OmM PBS(-),lmM MgC 1 2 , 1 mM Ca 
Clj.lmM IBMX^fflaU, 20M 37 

fc. ?fV±»t*9llft*l^ 6 0^1 1 0 - 5 M For 
skolin, 1 0-1 0-1 0 -4McDf^ft£^fU:P 
BS( + >- IBMX^mSDtTl 5jm. 3 7°CT-5% 
C0 2 ff4T^fy ;3 f j-^-ygySrtfVK ForskolinM 

(3ybn-/H±, Forskolinfcft-^lil^SncO 
^ttttfc» (Tanabe et al, Neuron, 8, 169-179(199 
2)) ) . 1 0 0/z l<0*^x^y-;^asanLTRiBff 

- ^ - -cflraKH u -20 'cx-m- viz. . $m Ltz^r 

VTM*. cAMP EIA kit (Tvy-rAlt) SrfflV^T 
cAMPI^Ilt. #cAMPiHnyhn-/l/ 
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EDe 


InM) 


Comp. 1 


34 


2 4 


Comp. 2 


1 6 


6 3 


Comp, 3 


1 


2 6 








Comp. 5 


1 9 


6 1 


LY354740 


1 8 


7 4 


Glutamate 


8 7 7 0 




DCGIV 


9 8 


2 8 


( 1 S,3R)-ACPD 


15 0 0 




L-CCG- I 


1 2 1 


04 



Comp.l: (lRS,2SR,5RS,6RS)-2- 
rS7-6-7;^Ph" ^-^o(3.1.0)A.dfHj-y- 
2. 6 

Comp. 2: (-) -( 1 R* , 2 S\ 5 R' , 6 R*) - 2 
-7$/-6-7;M-n tv?n(3.l.0Mty 
-2, 6-i>'^;^>K 

Comp. 3: ( 1 R S , 2 S R, 5 S R, 6 SR) - 2 - 
TS/-6-7;^n- 4-^Vb'i/^p(3. 1. 
0 - 2 , 6 - VtDVtfy®. 
Comp. 4 : (+) — ( 1 R*, 2 S*, 5 S*, 6 S*) — 2 
-75/-6-7;Wn -4-jf=3fyh*v^n(3. 
i.o]^tfy-2,6-^;^y IS 

Comp. 5: ( 1 R S , 2 S R, 4 S R, 5 S R, 6 S R) 
-2-rSy-6-7/^n-4-bFndfv-b'>^n 
(3. 1 .0)'vW-2, 6- SWtfyf! LY3 
5474 0 : (+)-(l S. 2 S, 5 R, 6 S)- 2 -TS 
yt;y;n(3.1. 0)M^-2, 
IS 



DCGIV: (2S. 1 ' R, 2 ' R, 3 ' R) - 2 - ( 2 ' , 
3 ' - J>;&/M«f isistuTuW) ?V IsV 
(1S,3R)ACPD : ( 1 S, 3 R) - 1 -7 5 7i"?n 

^.y^y-1,3-^ flrtK>tt 

L-CCG-I : (2S,l'S,2'S)-2-(W^f 
[0 104] 

[HW<^»*3 *mn6-7fr*uVis?n[3. 1. 
«lffc#-33I»W*. KlfiL fflttK** USB 



(72)&i»§ S± -fig 

«^i?Mft|S«ffl3-24-l X$mm 

mjKiSs6KSffl3-24-l 
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F?-A(##) 4C023 NA08 

4C086 BB04 MA01 NA14 ZA02 ZA05 
ZA06 ZA12 ZA15 ZA16 ZA18 
ZA21 ZA22 ZA23 ZA36 ZA94 
ZG9 

4C206 AA01 AA02 AA03 FA53 JA22 
JA31 MA01 NAM ZA02 ZA05 
ZA06 ZA12 ZA15 ZA16 ZA18 
ZA21 ZA22 ZA23 ZA36 ZA94 
ZG9 

4H006 AA01 AA03 AB21 BJ30 BM20 
BK71 BS20 BT22 BU44 



